On the other hand, it is assumed that temporal masking may be related to the neural mechanisms in the higher auditory system. Temporal masking is further divided into forward and backward masking according to the relative order of the presentation of masked and masking stimuli; forward masking denotes the situation in which one auditory stimulus is masked by another auditory stimulus which precedes it in time, while in backward masking the relative temporal order of the masking and masked stimuli is reversed. From the physiological evidence available, the phenomenon of backward masking seems to be paradoxical. In the study reported here, the activities of single neurons were analyzed on the cochlear nucleus and the inferior colliculus in cats in order to explore the neural mechanisms of temporal masking, and the results are discussed in relation to some previously reported psychological data (ELLIOTT, 1962a, b; PICKETT, 1959 supposition is strongly supported by the recognition that fast-adapting types of neurons have an overwhelming majority in the inferior colliculus, i.e.," on," " off ," and "on-off" type neurons, with the" on" type predominating. Figure 4 shows an example of the units affected only by forward masking. A noise burst of -10dB
was applied prior to a probe tone of 12dB above the CF threshold (6,344Hz, -72dB).
As seen by comparison of the upper sample records at the center and right, the response to the probe tone appeared again as the masking interval was increased. The amount of masking (lower figure) decreased with longer masking intervals as in the cochlear nucleus, although in general the decrease was more abrupt in the inferior colliculus (see also Fig. 8) .
Backward masking was examined on 36 inferior collicular neurons. Among them, 11 units manifested effects of backward masking in three major modes:
(1)" on" type neurons with long latency to the probe tone (6 units); (2) inhibition by noise bursts (3 units); and (3)" off" type neurons (2 units). 3."Off" type neurons Figure 7 represents temporal masking in "off" type neurons. As seen in the two sample records in the upper left, the duration of the tone burst of 1,090 Hz,-40dB was shortened in order to determine an "off" type neuron. In "off" type neurons neuronal responses occur after th e cessation of the tone bursts, Data obtained from 6 neurons. In backward masking, units 10-11 and 13-9 are of the second and third types of backward masking modes, respectively. 
C. Latency of neuronal responses vs. stimulus intensity in dB
It has generally been accepted that the latency of neuronal responses becomes shorter with increasing stimulus strength. Because backward masking was found in the neurons showing "on" response with long latency to the probe tone, the stimulus intensity vs. the latency of neuronal responses was examined along the auditory pathway from the cochlea up to the medial geniculate body (Fig. 9) . The latency shift of N1 responses recorded from the round window of the cochlea is small over the range between -90 and-10dB.
There is a striking difference in the changes in neuronal latency between the upper level of the brain (the inferior colliculus and the medial geniculate body) and the lower level (the cochlear nerve and the cochlear nucleus), latency being significantly large at the low-intensity level in the former.
The change in neuronal latency is related not only to the stimulus intensity but also to the frequency of sound. Figure 10 shows a neuronal response area and the areas (shaded portion) given for eliciting backward masking. Under the stimulus condition within the shaded areas, the latency of this particular unit was more than 20msec, and the latency to the noise burst (-10dB) was 10msec in this unit. In the backward masking situation with a masking interval of 0 msec, the latency in response to noise bursts calculated from the beginning of the probe tone becomes 20msec. Accordingly, the unit does not elicit backward masking in the case of a latency of less than 20msec in response to the probe tone. The latency shifts at3,500Hz at four different intensity levels are shown byarrows: 14.5msec at-30dB, 16.4 msec at-40dB, 19 msec at-50dB, and 21.1msec at-60dB.
The drastic shift of the neuronal latency at the lower intensity levels seems to be an important factor in causing backward masking for "on" type neurons with long latency. 
DISCUSSION
As shown in Fig. 8 , the relationship between the amount of masking and the masking interval between the probe tone and the noise burst shows tendencies similar to those in the psychological data of ELLIOTT (1962a, b) and PICKETT (1959) , although the curves indicate some differences from neuron to neuron. According to their data, the backward masking curves appear to be composed of two distinct functions. We suggested that the steep portion of the backward masking curves be difficult to demonstrate at present. The number of units that showed backward masking in the inferior colliculus was relatively small. Presumably, it may be increased further at higher auditory centers (the medial geniculate body and the auditory cortex), since the latency shift of the medial geniculate unit is more prominent, as shown in Fig. 9 . Further study under unanesthetized and unrestrained conditions will make it possible to explore the mechanism of masking at these particular regions.
